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cfl^Bl -f^l^^H t}<#£|. ^-g^ 7>^^^.S. ^l^Kr 

^ #*17> 7flA]SlcH o^Cf. olE^ ^<H| OH^i ^-AlAliEfloflA^ 

^-71 tiJr^-si *Ljrc^ 431:1:^ <#7] H efl <y ^ ofi ^ -^*>7fl -9 §#-8: €^ 

§>H^- *}^r €^H€^- ^*Kr ^^f; ^-71 ^7} ^^^Hl 

^fe o] s.o]^icf. a o v 7 ] ^^3x)]Ei-^ ; -#71 sefloj^o^ ^-g-s.^ Dl ^ D2 ^ 

-^Ir-i-^: €^"^>7l W <^7)*\ , Dl - [ lm/p "| for p > o, D2 

= sDl+lojJl, PI = UM/DlJ > P2 = p-pi ; s <( LLM/P2J _ l)/\)lo}j L> LM£- s&7\ 

5. 7 
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HH^i -f-^l^li^^ 7>^c-floiE^ ^ {FLEXIBLE DATA RATE 

TRANSMISSION METHOD AND APPARATUS FOR IMPROVING DATA COMMUNICATION SYSTEMS} 
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£ 10£r ^°fl *m 7}^ cflo]E^^ %x}2] U ofll- 51 a] ^ 



<14> C-1)o]E^ S-A]/.]^Eflol] 3} O.^., ^ *}^-§;-g; 7}^ O.S. ^ 

<15> H^o.^. ^aJa]^^ ) ^^a.^f-A]n o i-( ISDN : intergrated Service Digital 

Network), €l-^-(Digital cellular) %<*\ *f-SL& ^(W-CDMA: 

Wide band Code Division Multiple Access) a]^i^ > UMTS (Universal Mobile 
Telecommunications System), IMT( Internat ional Mobile Telecommuni cat ions) -2000 
^ £-8r ^ f-^li^H ^fl^^-i^ ^ilS^r ^S. 
(convolut ional code)fif cf^^-^7|7> Aj-g-s]^ ^i^l-^-^-S -§-°l 

^^JlS)- U <HH ^*fl 4]l-&-Sr ^E^^Hl Sl^fl °!EiEl«l5l)^ % o] ^ 
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<ie> *I^<?] *fl^ o]Ei^t^^ E.i$<$*& 3.7]<% ^<£rsV JjLjrsJ. 

isll 0 ^ 37)2}- q-^ ^5}- ^l-s] ^# 7 r *m = 31*]* *?] E-i 2l 

7}^ tflolE^^^: ^^(Flexible Data Rate Transmission: °l^r 'FDRT'&r % 

<17> 5L l£- Sl^E}^ 3715+ Jisj- 4]!;^ ^ 7r*lTr ^Jll^t °] 

Bl5lU*>fe «l7>^^(^-8r JL^%) 3Mb] ^ (Non Flexible Data Rate 

Transmission)^ 4^ *ti^ Sl^el^-I- 
<18> ^-7] £ 1-8: ^-S«>^, til 7}&*g cll^E^^^ #^(Non FDRT) y o v ^ °ll *] ^ 

^^-ir^l JL^€ ^-t- *fl^ (channel interleaver) HXH ^ = 31^ 

# ^-ssl- ^#(Coded symbol)^ L£- U-tf ^3*1 3.71 N^r ^ 3.7) ^ 7\*)JL 

^^r^tf. ^, IS-2000<*IM A}-g-El^ rc (Radio configuration) IS-2000^1^ RC1, 
RC2, RC3, RC4, RC5, RC6, RC7, RC8, RC9 tj-<#*b #^ ^*ti\l* ^-g-^-ji 

^fl^fe °H eflolEoVol #^-£3. ^£1^4. 

<19> FDRT1- Af-g-s:}^ 7jo.ofl^ £ 30II S.X\& W><2}- ^o] ^ ^lE"^^ 100*11 

oj^s)^ ^-Jls)- 4] 1:^ ^r7> ^fl^ <?]BleltH 100^ v}&7}t)S. N^-S. -g-sJam 

^1: Hefl<y iflfil ^-J:<H ^dH^ ^1^ Rs°11 ^ *M# i^l 

< 20 > i 2^ «17>^^ HH^^-tr ^(Non FDRT) -H^3H^ *}^-§; *I^« 0 >^ 

^1 ^-JrSj. ^1- Sefloj ^-3:1- £Al 5}^ JE^l^. 
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<2i> >&7l £ 2% , #ej*fl ^(Physical channel H RC3^ t\]o}&\ $_^-Sr 

(Data Rate)=19.2kbps5. H^s)9l^3- 100^1 37) 

1536^1 ^tf. *}-%-x}7} ^}o]b\% cflolEi #^-§r 20kbpsS ^^s>ji^> ^Vnf<3 , *}7} 

31°HH^-§: H^-i- Af-g-s>^ 7$°- c-Ho]E^ 38.4kbps5. 

7l^l^-4 ^-^717]- ^7l ^^(Negotiation)^^]^ ^tr^. sfl^r^ 20kbps Jitf 
€• t-flolE^ 38.4kbpsol7l nfl£-o]cf. 

<22> tt|-e^A^| olE]eltf| 100^ 37}^ N=3072(=21536)5- 2«fl ^7]-^cf. *flig -^3171 

(Channel encoder XS^}*] ^)<H] <y^£)^ <im ^}o)b\ ^^9] ^je. 20kbps x 
20msec °\$)3) ^^r°fl ^W^tt u J ^^HItt ^ 3HeKNu11 data)7> 7fl#(layer) 
oil £]*fl d±c*\l\z\. ofe)-^ N^l-£) ^ "^3^ a.7] (38.4-20)/38.4 = 47.92% 

7> ^ c-llolEi^. ^<*M^l ^^sjcf. rc|-e>^ ^ Es^^°fl^^ 47.92%^ a\) 

"<H^ ^S^H^b #Bl^l^ (Physical layer HI a-^ \| t^Ei 

* ^sl«- ^ y o^°l nflg-ojcf. rjYQ ^ dl^Ell- Aj-g. ^(repetition)^.^ 

A >-g-^>^^l ^S. F-SCH^SoflA^ ^(symbol combining)-!- it ^ 9l^r # 

A] A}^ ^Sflo) ^-cf. 

<23> aj^i^ ^ iLjr 7 | (Channel decoder)* *HJ oje^ ^i*] ^ 

o^oj: ^ *]|^ ^-Ji7] oj^oil^ ^-Jrs] ^ i£ ^(Information symbol)^ 7>^1 Jl 
L1/L23 ^ ^^ o] ^^^Tfl s) M cf=. A^ 7 flA| wj-oj-ol &tf. 

<24> ol5^ H]7>^^ C-flolE^^^ ^"J"^ ^*}JL 7^15} JL*} 

41-7 



1020000022039 2001/4/2 

^-f^fl^lHH'H *ti^ ^(Channel coding scheme)^ ^£.-£^^r 

^sj&t}. ol ^ ^l~g-*Hr sfl^-S^} ^SL SE 

^l-^Hr-J: SE^ ?1 ^JL* ^>-g-s>^ ifl^ ^(Concatenated code)eHr 31*11 
§HH #^ ^-*1 ^e^l nfl-f ^-g. £o.ii 3GPP(3rd Generation 

Project Partnership 2) IS-2000^ ^.a} olfcHH^CAir interface)*^ ^l^H^ 
t=H^^tHH4 ^ T=r^ti^«o v ^HH *m -fJL^- 3HEi ^Jl a] 

iff) 3 7fl^^7l ^tr^lN 2 ! ^^o] FDRT^^l S^r^S. ^^o. 

<25> £ 3^ FDRnHH nJ-E- *1# #*1^ ~p"^ "s" iL^^^r £^o]rf. 

3* ifl*H ^121 <jl l>°fl zj-zj- -8-<H^ 3 3^ Sr$to. ^, £ c [ n ], 

d[n], f[n], r[n]5] zj-z^ 1>°\] ^ *\}o)b) a^s.^ M-Efvfl 

Cf. Aj^-olH} ^ ti|E S S7l^H 1 S^r 0^ Zj-g; 7>^lcf. -f-Aj- AjJg- 

1*1 M olAj-o.^. ^-Ajs]^ ^-f 7 > ^^om- <^7lA^ <^ S^l^) 

^ ciHEi al§t a] ^-s. ^l^^Vcf. 

<27> 
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IS. 1] 





| ^ 


| c[n] 


| Coded symbols (0..L-1) form Channel encoder 


| r[n3 


| Repeated coded symbols (0..LM-1) by repetition 


| f[n] 


| Punctured coded symbols (0..N-1) by FDRT 


| d[n] 


| Interleaved coded symbols (0..N-1) by Channel interleaver 



<28> #j7^ o.s. f FDRT°fl *\ ^ L <N°1^^ Repetition^ ?}-g- 2]xj}^x^. 

$\ ^r^, FDRT^r ^^^>^> ^^H^l 3HS.7> IS-2000 *fl ^ Sl^el*! 3.7} 

(Channel interleaver size)^- ^*l^r*l ^-f J±3J*>7l ^*IH 5L<&$. ^M^r 

. nJ-BM L°l Nmin < L <N<?1 Jl-§:3°1 ^HJ-^-i- -H^S}^ o].jn ^ L < 

N <>1 <gtf. tc)-^ FDRT^lHl^ ^(puncturingH ^(repetition) 

°fl ^1^*1 371 ( interleaver size) N=LM-p# ^71 $1*IM A >-§-£lfe- ^lil 7]^-^ °_ 
S. ^^t-flolE^ ^ ^(Transmitted symbol)^ ^ ^MlS^ ^-S. 0 ] ^1: (Coded 
symbol)^ LJicf 3t}. 

<29> ^-71 £ 3* ^S*}^, -f^ *l^}jl7f -^J^ ^l-^r7> ^ ^lE^Wl 3.71 

Jicf ^ ^-f ^}^-7l 110-^ -^JL*! ^1:^: M«l ^(repetition)^. IS-2000^ ^-f 
*flv] «1 E] si «1 (Channel interleaver) 37l^ SF(Spreading Factor H 2^1 yfl^ 

S ^7>/^-^>H.S., M^r 2^ 27> &t±. ^X\7)6\)*]^ ^7>X| 7) 7} ^f;}^ 

^Jl- ^ IK Symbol combining)^: *fl^ ^Sl?) (Channel decoder) ^aS^cf. # 

7l «l:^-7l 1KH sl*H ^J:<H 411- ^1 NJ±4 3£I, *fl^ ^el^ ioosI 

3.71 m] ^7l Sl*^ ^7l 120^ ^(Puncturing)-^ 

<30> £ 4^ S. 3°\] 5.*]%. ti}<2}- 7^0} ti}^7l 110 ^ ^7) 120°fl Sl«fl zfl^S^J ^-Jl 
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<3l> ^7) 5L 40] (A)tt S r *-N neflojiflsj L7fl ^ v^o] ^m.-&- i+eJoJH , (B)^r #7] 

^7) 110^1 2]f% M«i 43 ^ LM7flSl 43 1" * M-E}\£cf. (CW 

*| #7) LM7|)^ ^-^.^ 431-1:^ N7fls] 43*1-8: 4>M « 9l*\$»\ 100^1 ^sfl 

^E^M 431"i-§- M^i, LM-N7fl^ ^-^^ 41^0. 43«<y* M-E^tf 

. °H LM-N7fl^ S3]°Ji-)HH 5^*>7(1 fisl^ 5M D 

7ls]^4 ^*l*Hr ^#l:ol ^^^cf. (D)^ 4M (C)ofl 431: 

<4€- -*Ml<H o]^ ^M*^- ^l-#^r « 100 

<32> ^1-71 £ 4* #2:^, ^7} 7fl^^ JfJ:^ ^5fl^^- £ 2<^1 £^1 € Non 

FDRT^^ 431" wlJS^ni xl-o] 3 -g- ighg^ ^ ^cf. ^, FDRT«J-^ 

^ ^41 7l Non FDRT«o v ^4^ FDRT« 0 V ^# ^V-g-*}^ 

?V ^ #^^(Tx power H-M ^5]^ 431: ^^^K coded symbol 

energy) 7} #7fs]^ S.^-# ^ 4> v 7l Jl<H 43* 4)^*1^ 43* ^(Symbol 

combining)*! y.-^ Aj-g-o} ^u^-i- £H*h=f. o]^*V # -§■<*) QoSl- 

^-^1-71^^ 71^1^ #3^(Tx power )* ^i^l ^ ^ &i=Kr ^H^, ^ 

-g-^(Channel capacity)* ^7>a]^ ^ oi^ ^J-g- ^nl^cf. 
<33> ^-71 £ 4<>11*1 *^-£- ^s}^ 43** ^ D l ^ , ^7]b] (puncturing 

distance)!- <4E^cf. #7] ^^a) LM 43 1: symbol s)^^-E^ N 43*(symbol)* 
^#7l ^*Kr ^ ^* ^^^3-tt ^Dfl^om-. oja^V L , M, N, P, D ^ 
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3 ^M-l- fl-^*Rr FDRT <£JL?]^°} si H ^IHH 7}^9] IS-2000 FDRT°1] A] 



<34> 



IS-2000 ApjroflAi a] ^ FDRT °J:JL^#^- 7] f>}7}9± ^J-t}. s} 7 MH^ ^ 



^^^>7jS ^rtf. IS-2000 ^cHH *lH*}fe FDRT *}7l<q <3L 2>^- ^tf. 



<35> 2] 



If variable-rate Reverse Supplemental Channel operation, flexible data rates, or 
both are supported, puncturing after symbol repetition is calculated as described 
here. However, the puncturing in 3.1.3.1.6.1 and 3.1.3.1.6.2 is used for the frame 
formats listed in Table 3.1.3.10.2-1 for the Forward Dedicated Control Channel, 
Table 3.1.3.11.2-1 for the Forward Fundamental Channel, or Tables 3.1.3.12.2-1, 
3.1.3.12.2-2, or 3.1.3.12.2-3 for the Forward Supplemental Channel. 
The number of repeated symbols punctured per frame puncturing is defined by 
P = LM - N 

where L = Number of specified encoded symbols per frame at encoder output 
N = Desired channel inter leaver size (N ^ L) 

M = r N/L 1 j s symbol repetition factor for flexible data rate 
If P is equal to 0, then puncturing is not required. If puncturing is necessary, 
every Dth repeated symbol is deleted until the required number of punctured symbols 
per frame, P, is achieved. That is, if the unpunctured symbols are numbered from 1 to 
LM, then symbols numbered D, 2D, 3D,... are deleted. 

D = L LM/P J f or p > q. otherwise, puncturing is not required. 



<36> 



FDRT^^ ^il-^-^ ^(Convolut ional code)^ ^ # °}Eflsq- ^ ^%°] 
51^^)7] Q&O-VsL ^^cH) ^-^1- + oi^ 



<37> 
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^ tH^ti^cHHH ^-^s}- c-flojEl ##Jl-£-^-8: ^Ijl 

<38> (S£ l) ^^^1- A l?it °^ ^ t> ^7l» ^ ^ ^(puncturing pattern) °- 

<39> (S^i 2) ^ 7 }-g-3 J^S}- *Vcf. 

<40> ( S £ 3).^-3l7H>H ^1-* €^3fl€* ^-g-^H 

A. 

(error sensit ivity)7> =S|)^(^o1) vfl^ £ - ^-ofl tflafl^ t]2] -fi-A>*}£|- 

^3"?] ^ ^ &i=h ^BlM- *IW IS-2000^ FDRT^^r tfl^o] 

<42> s. 5tt ^-71 sq- s^l-g- 4^ >£^Hr €-*fl^ tr7}*l <i» 

flfb £^o]cf. ^-71 £ 5*IM A>-g-^ 2iQg- *\7}<!) <S. 3>4 ^t}. 

<43> 
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IS. 3] 

IS-2000 RC3 (Code rate R=l/4) 
Maximum Assigned Data Rate = 19.2kbps N=1536bits 
Input Data Rate = 15kbps 
Coded symbols per frame (L) = 1200bits 
M = \ N/L 1 = f 1536/1200 1 =2 

P = 864bits (LM-N=2400-1536) 

D = I LM/P J _ I 2400/864 J = L 2.778 J =2 

< 44 > £ 51- #2:^]-^ , ^*flS ^3L°] 43^ ^efl°J( coded symbol framed 

°}Of-g.o} 1728^1 EoljA^ ol ^.o] jl Z.$]c£o) 672*1 S ^Hl^ ^ oj 

<H*1*1 <£ ^ ^4. %jisL ^7} £ 3.*]%. 

43 "s""sT £1> ^^dlr^-^S a a] si 6727fl^l 431"£: JE.^- 2^4? ^ 

S\JL 17287)] ^-1;^ 2«1^ «V4^ ?J ^ ^j-M-^O] AjEM^ *1^SH 

S.^- N=1536431" 0 1 ^^^4. N=1536^ ^efl<y i^-r-^l 431- 1- 

nfl ^l^^r ^<H]7.i oi^-*V (s£ 3)«*H $H3fe a}-^ ol^*V FDRT^^r 1:^ 

^^-7> ^ &^~g- £Wth=h 

<45> s. 6^ ^sfl7l#^ tnf-g. FDRT #^H*i ^-^^l^ f^ofl ^ ^l^Kr ^m. o\] ^ o] 

£i S ^ 431" 5L Al§^ 5L^ o]r4. 

<46> av 7 ] c 61- , FDRT y 0 v ^°fl 4^ 4311:-^ 200°\] =^4l 

^ ^ ^ 431" (Erasure Insertion & Symbol Combining) 210°. 5. 

<?l7^t}. av 7 ] Aj^. ^^- 7 j 210^1^i 43 1:^] 33*11 431- ^(Symbol 

Combining)^ ^-f zj-zj-sj 43 1"!" 0 ] 7j-*l^ #tfl3°l 431: <HM*1 (Symbol eneragy: 
Es)3 ^17} 51*1 S]^ oicf. 5=£<*f|>H ^ 5^°! ^ 8647fl^l 43«^ 
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°HM4 Es# 1.0AS. ^Tf-^S-i- tftfl^o.^. 6727fl B\ ^ a] 

M=2S. 41 ■£ Es7> 2.0°1 €4. 44*1 ^ D 14 ^-M^B- *fl^*3 

+3dB4 Es/No£L.°l^-* 7>^}cf. ^ ol^Tfl l:5^*>7fl 1200^1:^ 
R=l/4 *fl^ ^-3171 (Channel decoder) 220^: ^4°3 300^4 ^.a 

(information symbol)^: #^4. ^fMH ^H^r^l 1 ?]: ^*fl5. ^ 

«l ^ ^7f4 13*7} 3* ° a V ^ &4. 44*1 7fl^^7l fl*IHfe °liH 

<47> #714 ^ Ir^-^t!: ^^-8: 4^. €^-sflli (Puncturing pattern) 

-§- D&H1 &4. ^, 7l^Sl IS-2000^ FDRT iL^ D4 nfl 

LM/P7V °\^_ 7%<>-6\) o) j^t} ^ ^^c] Llm/pJ ^45$4. 4 

44 olejtb €^ P >D7fl 4^*1 P ><lm/P-D)4 

^i^r ^<>1 ^34*1 &^4. *°1 &4 oflafl4 ^S-t- LM/P=2.778^lH.S, D=2, 

LM/P-D=0.778°14. 44*1 P >D = 864 >2 = 1728°1Mfe- ^3*}al P ><LM/P-D) = 

864 >0.778 = 6723] ^^LHH^ %^-o] &^4. ^s.^ D» 4*3 

<M (LM/P-D)^ 91^ -fr-g-^t!: 'gMSsHr 3H4. 

<48> *i^*j. 44 ^ f^7l#ofl 4^- FDRT a 0 v ^4 ^^*fli^ 4^-4 £4. 

<49> ^*fl, ^Ir-f-^ -¥-^ ^l-^r^M 4-§-^]^ FDRT#4£- -^^HH 

^4 oflel ^£7} 444 = ^(^-3:4)^4 .£.£. M^-o]] tfl«fl^ 714 -fr 
444^r 7}^-^ S^tr ^(Uniform puncturing)^^: £-^4. ^ 

4 ^*fl IS-20004 FDRTHJ-44 ^-fofl^ °14 ^ 7 r 3M ^44 <&°-E-£. 
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<so> f^, 7} ^9] IS-2000^ FDRT y o v ^^ ^-Mfe- 431: -Q^o^ 7 )^o.S. 

FDRT1- ^V^- (Repetition Scheme) £Hr^M ^li^tK puncturing pattern) 0 !] 3. 

^, ^-?-<Hl£ 2^2] ^^°1 FDRT y 0 v ^* ^*IH^ ^JL7HH #^£l^ ^S- 6 ] 

#3 7>^3 5^tr ^(Uniform repetition)^* ^r-g-sfl 0 ) tb^r. ^ 

^ IS-2000^ FDRT U <H^ ^^Mlir °l«r ^ 7H}°1 -^^slxl ^A£S 7l#£] FDRT 
«<H]* tj-STfl 3-§-* !A7f $X^. 



^ H c^* ^ll^-^l 91^. 

<52> £ Mj-^o} ^ J2-3^ -^Jl SE^r 41^ Aj-g-*}^ c-fl Ol Ei 

<53> oje^ ^1"* iH3*M S^of) l^2.Tg ) cflolE^ -f-^H^HH oj^^ 

»1 £L7l<4 ^-Jl^i 431:1:* 3^*Hr 7>S3Me] D l 5} ^3 = 3)°} 
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*\$r ^3*Rr A o v ?l ^1-^- >£7l €^-2fl€<Hl t4e} € 

<54> av 7 ] ^sflfi^:, ^-71 SEfl<ytfl^ Dl ^ D2 ifl^l^ 

^ ^-MrS ^^tb^f. Dl = r^/Pl for P > 0, D2 = sDl+l^lJl, PI = 

IxjwzdiJ ; P2 = p_ Plf s <( L LM/P2 J _ D/dioIji, LM£- <#7) tiV^-sl ^31<H ^#1: 



<56> *>7loflAl ^Efl 7l#o]l tt}-^ 7>i£HHe1 # <£(FDRT)lM °1 ^1 \d 

^1^* afl^sM ^(puncturing) ^(repetition)©! o] ^<>| ^| 

S.^ FDRT"o v *Hl ^rtb ^°J^r Wr°li=f. ^ ^^(Uni form 

puncturing pattern) ^-^t!: ^^-sfl^dJni form repetition pattern)^- ^SS. 
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3* "4^1 *)-7HH FDRT* 45.^- €^2flH ^ 

<57> ov A ^ ^tg^ ^gfl 7 1 #^ ^ FDRT *o v ^HH ^ SE^r 

^ o]=o]^ E S. 8>^dl &<>H 7H>.€- &^17> £ D S] ^ofl &£"8: 

H 5£^ tiV^-afled^ ^Sfrfe- D?H1 ^, ^2fl 7]#ofl 14a. lS-2000^ FDRT ^JL^[ 

^ M-^^l P KLM/P-D)^ ^*HH^ ^o) ^r^cf . c^l^- , <gsi\ a^j£] 

^-f LM/P=2.778°l5.3., D=2, LM/P-D=0.778°1 cf. p >D = 864 >2 =1728<M^ ^ 

^•ol ^*>ji, P HLM/P-D) = 864 >0. 778=672^ ^^HHtt ^HS^M ^fe^f. 

D» ^*Kr ^-^<=Hl^i (LM/P-D)^ *>o]s. °]«fl Ir^-^t!: ^^Hfr 

<58> (FDRT m NA^-^-Ei ^^^1^ P P >D >LM# ^sfl^ fir 4. ^, Dxr 

D >LM/P-g: ^*fl°> <^7H ps[ ^lW. 

<59> (FDRT 2:^12) ^>7l (FDRT S?il)-g- DS^ ^-*V L^/dJ 7 flS] ^ ^ 

7) (FDRT 2:£lH ^*B^ ^ D7> ^^Hir ^fif tiV^A] ^^^tf. 
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<60> 



(FDRT S£3 ) D» ^^s>^ J^o^ (LM/P-D)^ ^ ^ 



<61> 



°1«HH^ FDRT S^l-^r JL3^ 4€- FDRTlK 1 tfl*> 



-3- , FDRT^oll n}s. ^ofl Af-g-^ ^ <£r$f;}7]3_ 



<62> 



A New Flexible Data Rate Transmission Algorithm Type 1 



<63> 



£ 4€- FDRT^^l 0 J:^#°1 <H ^Hll- -g^^. °1 ^*HH 



<64> 4] 



IS-2000 KC3 (Code rate K=l/4) 
Maximum Assigned Data Rate = 19.2kbps N=1536bits 
Input Data Rate = 15kbps 
Coded symbols per frame (L) = 1200bits 
M= \N/L} = [ 1536/1200 1 =2 

P = 864bits (LM-N=2400-1536) 

D = [ LM/P 1 = [ 2400/864 1 = f 2.778 1 = 3 



<65> [S. 5] 



d = r 1 = 3 

The repeated symbol is deleted if the following condition is satisfied. 
If (K mod 3 = 0 or K mod 37 = 0) then Puncturing 
where K=l,2,3, . ,2400 
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<66> ^-71 <£. 5># f£^, <H ^JaHH nj-a. <gjiE|#6lH k mod 3£r K 

1- M-^ M-^]!- ^n}tVcf. ^ D» ^Rr ^HHH (FDRT 2:£l)* Aj-g-s]-£o. 

^ , 37 o] ^ ^s>^ s^cHH (FDRT 2:^12)1- Af^-^^cf. 

<67> £ 7 o. _g. ^ofl ^*fl ^]^>€ ^l^^fl 45} ^-S^ ^1: ^1°^ €^>Tr 

« 2E*lS}fe J£^°14-. °1 ^7} <g_ 4>°1) s^l ^ <5. 5>°fl 44*d: ^JL?) 

<68> ^7) S. 7# %^s>^ , >&Ml-3. ^^-o] «-J:<>| a]^- Sell ^(coded symbol frame) ^ 

^€ ^Ir-i: S£^> 2«i^ 1>^-sH ^1-^ 2i£*? «t^- 

°] *!" N=1536^ ^H^S] Ai^-^s. .g. nfl o]^^- ova-] oj-g-^ ( FDRT ^ 

3)<H] ^*Hr ^£1 7}^. olel^- FDRT^^r 31 ^1 s}*fH 

?isj-7> ^^si a^^oh e^sRr ^-a- ^ 5am=- ^-i- ^mw-. 

<69> £ 8^r <^ aJa] oflofl rcf^ FDRT y o V ^HH ^^.7} 9] ^o]}^\ *\}^f>}±± 

MM. oflui^o] «i ^ ^ XT^c^ MM- ^1- SL^tf. 

<70> av 7 ] j£ 8 o. ^^-ijl, ^-rgo) FDRT«o v ^ -5-5- ^ 200-t- #«fl 

^ais]^! oleflol^ Aj-oj ^ ai^. ^^- 7 ] 210^.5. °]7"HgtJ-. Aj-71 Aj^. 7^^-71 210°1H 
■^t-fr ^Wtt (AH £Al^ tij-o^ ^-o] 12007fl^ Aj^-s-ol olnfl 

(Symbol eneragy : Es)^ ^cf. ZL^ofl^ ^-^-^^1 ^ 864 ?fl^ ai^. 
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M Es» 1.02.3, ^s^VSi-i- a)], >a-tfl^o.s. tiV4€ 6727flal ^a] A^s-.g. M=25. 
4)1: ^£)<H Es7> 2.0°1 =M <>l^tr ^-irl^l # ^<H*r7fl -g-i^Rr 3* iL 

oJ^JL XJcf. ole^ ^QJ^ sfl^ ^-^7] (Channel decoder )(«fl: Viterbi 

decoder) 220^ 7fl>JdAl^4. 



<71> Generalised Flexible Data Rate Transmission Algorithm GFDRTA-I 



FDRT <£JL3# ^ ^JL^#o]l A}-g.5q^ Tg^l-i- Sf7l<q <& 6>*\- 

<73> [S 6] 



P = LM - N 

L = Number of specified encoded symbols per frame at encoder output 
N = Desired channel interleaver size (N ^L) 

M = r ^ L 1 is the symbol repetition factor for flexible data rate 



<74> #7] <S _ 6> oll L^uf ^ulrJj^H, p7]. 0 o]Tg g^Cf. ^ 

^1 ^^S)^ ^ = P7fl^l V)^7} nfl^l M«H ^€ ^Jl. 

LM?M ^ t^o. D1> 2D1, 3D1,... $r D2, 2D2, 3D2,... ofl tfl^sjfe ju 

€^4. Aj-g-S)^ D14 D2^r *}7]°) <^Al 1>5L ^^^cf. 
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<75> i] 

Dl = r l * d ' p 1 f or P > 0 

<76> pj _ [ LM/Dl J 

<77> P2 = P-Pl 

<78> D2 = sDl+1 

<80> [^«Va1 2] 

(sDl+1) < L^W2J , 

<81> s < ( [LM/P2 1 _ 1)/D 1 

<82> s. 9^r ^7} <& 6><>ll tij-fif ^- ^ ofl rcf-E- FDRT ^ e| 

<83> ^-7} S. 91- ^S*}^, 401#tHH^ FDRT°fl ^e^Bi-i-CN.L.M.P) 

-§: ^ls^tf. N-£- ^<H*1 eflo]Eofl 3J°H, M, P^r ^7} 

*\<%X\ ^n*]^ 402^31 <Mfe ^Jiel^^l ^<H^ ^ lo fl nJ-eM sj-BHl Disf 

Pl* t^W. 403#7}HH^ ^Jiel^^l ^<H*l ^Hl ^eHl^i D2^- P2-& 31^ 

*Vcf. ^-71 ^ll-ofl^ ii>el-n|)El#ol s.^- 404^711 408^^11- ^*8*H 

*\ k7> Dl D2S] afl^ < y7># 3^1 *H tifl^r<?l ^-f , 406#3HH ^ k«i^fl -*Ml<H 
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k7> Sl^S ^ -g-^^r k=LM*H, ^ 408^:^1 <^l^i k=LM+l°] 3J°-5. SK]^ nfl^l 
405#7fl *fl*l 407^7)1^ ^-aj-g- #43h=k ^^Hl ^ ^ (Uniform)^* 

FDRT 4 € (puncturing pattern)°l ^^^cf. 

<84> j£ io ^ £. 11-&- ^°\] 7>^cHo]e^ ^S-g- iL^^r -£^ 0 1 

cf. # 7 ] H 10°fl £.Al^ ^i#tb FDRT ^aLB^-i: *>H.*j|<H (h7W)3-°5. 

*11^-s:>ji, £ ll£- ^«t- FDRT ^ZL^#^: dLSS *fl<H (S/W)3-£-S efl°1| sfl 

^•tb4. ^ ^ofl 4€- 7>^c-1]o1e1 ^ £ lH £^1^ ti}<4 ^-o] DSP ^ 

CPU ^ Module S/ffS. 7>^*>t^ , £ 10^1 &o] ASIC-g-^l H/WS£ 

■t^I 7>^s:>4. 

<85> -# 7 ] s. 10-i- ^^V^, FDRT£) cflolBj 5)H^°11 nJ-eH -f ^ Dl-4 D27]- z]-zj-<i) JZ. 

t]tiH^ 31*1^ (Modulo Device Register) 320,330^1 ^^^cf. nsl^ ^V^-^ 
(Counter)S. ^€ ^ 01^ a]^- o}^ 310°1] £)f% iH^fe -^^^ ai^ o]*] 

^(Coded symbol index)* 5-1-5. t^H ^(Modulo device) 320,330°1 H]51«fl^ 

i-H*l7> 0^1 ^-r- Q^A** a] (puncturing enable signal) PUNC_EN-8r €^7l 

(puncturing device) 350<i . «reM ^*fl #^^1^ 411:^ ^ LM7fl^H n 

<86> #7] ^ 11^ %V 2 .^^ > 7>^C-llo]E-1 ^ S/W^^-S. ^*Rr 3-f°flir € 

^■7} 360-g- ^JBefl^i IHM 5.1- S.S.zl^ (Address generator module 

program)^- t^J-^-ji , k7> ^7] S^ZL^ofl ccf^ ^^^1^ nV^Kr ^-Mfe tsfl 

# #3*r*l ^cf. H/WSf ^^*>7fl Aj^j Aj-M-cq ^ LM7fl ^ofl 
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<87> t±&& 71^51 7>^c-flolBf *}^^^ #7fl ^ 2^ ^^-i: £-4^713. ^cf. 

<88> ^7Hfe- -*M^H €^<H] 4^ ^-fr o]S.^ O.^. *M sj- Jl , ^ 

3) (Puncturing rate) (Repetition rate)°fl acf-l- ^Jl#(Code 

rateH R9l ^l-f^ ^igsMq ^ ^Aj^-cf. o] 5^0.3.^ 

^efl 7l#o]l rtf^ IS-2000^ FDRT <^JL^#2]- ^ol]^ ;*H<^ FDRT^Jie]^ 

^o\]X] oj-zflofl TflAV^ jg$>^ ofl>g-*is). 

<89> o.^ > 0>2fl^ £o] 7l^# ^^5T>7lS SMK 

oo> R : Aj-g-s]-^ Convolutional codes^ code rate(=k/n) 

oi> Rst : ^1 sflliS. ^-3L<H Aj^.oj ^^eflojE x (r). ^, NR(bits/sec) 

<92> Rfdrt : FDRT1- A>-g-^ nfl ^^-J^H^ ^-Jl^ 431- >(R). ^, 

LR(bits/sec) 

<93> ziei^ -g-Htb ^ 2^ 4^ ^r-^Hfr 3* 7>^*rfe % + , ^ 

^ tiV^-ofl ^sfl a^o} ^5}-^ ^>7l^ <^*H 3>-4 ^-ol ^o^i}. o^H 

Rfdrt<Rst^I ^-M^ FDRT^ °\] *1 431: A}-g-=)5.S., 7 fl^ ^, W-Jisj- 

°l^(Coding gain)^<fl>H a!4. Rfdrt>Rsttl ^-t- 6 ^ 431" € 

Symbol Puncturing^ *>-§-=|2.3., ^s}- 

41-23 



1020000022039 2001/4/2 
^, -¥-JL5l- ojS. ^oflAi 7>^Cf. OVA^ o]c]:7l FDRTfe N>L°1 

o]S. ^-igoflA^ o^o) ojcf. Sfl^oll rt)-^ zi -^JLS|- o)^ ^^oflA-j o)^-o] <g 

<94> [^^-^1 3] 

Average Coding Gain = lOlogio (Rst/Rfdrt) (dB) 

<95> <iHl=L, Rst =19. 2kbps 91 ^ zj-zfsi Rfdrt<H] 4€- -^-Jls)- °]^- 

(Coding Gain)# ^>7l^ <5. 7>°\] 44OT. 44*1 n>«J ^ 2fl€ 5&tt ^ sfl^l 

3^4^ ^3^4^ FDRT# 4-§-4 1 3 <5. 7>°fl 44\£ 44 ^ ^-1^ °]-^o] 

^4 3:4. 
<96> 7] 



1 T 1 * 


| Rst 


| kfdrt 


| Average Coding Gain 


| CASE1 


| 19.2kbps 


| 17.5kbps 


| 0.40 (dB) 


| CASE2 


| 19.2kbps 


| 15kbps 


| 1.07 (dB) | 


| CASE3 


19.2kbps 


| lOkps 


| 2.83 (dB) 



<97> £ 12 ^ 5. 13-& ^olH ^oVS}^ FDRT<H1 4^ a]^]o]^ £a]s>^ 

<98> Aj.71 s. 12^ if^o] IS-2000 RC3(Code Rate R=1/4H 3-8-€ %-$-°\] 

(Simulation Environment )*HH ^^H^l^f- 4 , ^ CASED , CASE2) , REFERENCE)^ 
-M^M'S $^-8: ^}7]2] <s. 8>, <S 9> ^ <3L 10>4 #4. 
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<99> [S. 8] 



casft) 

• Data Rate 15kbps ( Pure info + CRC + Tail bit = 300 bit) 

• L (Encoded size ) = 1200 

• M = 2, N (Channel Interleaver Size) = 1536, 

• P (Num of Puncturing) = L>M-N = 864 

- D (Puncturing Depth ) = Arf)/P J = 2 

• Puncturing Pattern 

—Hl;nLtfl-£ : 15 kbps signal (Puncturing symbol 7fl==r t^ID. 
— * Puncturing Pattern 

15KBER_SEC, 15KFER_SEC: NEW Algorithm Type 
if (k%3==0 II k%37==0) then puncturing 

1RKRFP T.^nnn IfiKFFR ISgnnn: 7l^o] p,inrtiirin P pattPi-nAl-g- 

<ioo> is. 9] 



case 2) : 

■ Data Rate 10kbps ( Pure info + CRC + Tail bit = 200 bit) 

• L (Encoded size ) = 800 

• M = 2, N (Channel Interleaver Size) = 1536, 

• P (Num of Puncturing) = L>M-N = 64 

• D (Puncturing Depth ) = 1 ^' p J = 25 

• 7]fr^] Puncturing pattern -* r -g- 

<101> [S. 10] 



REFERENCEl 

•Reference Curve : 19.2kbps, No Puncturing. No Repetition. 



<i02> Aj. 7 ] c 12 .g- RC3^Hrefl6l^^4°1] A -1 49}^ FDRT« 0 V 

*M IS-2000^) FDRT H o v ^°fl «1*W ^ 0.9dB<*IM l.OdB^ Eb/No °l^-§r ^^Kn. 

&i=h °l3J£r <5. 7>ofl^i ^-^tl: ^r^r 19.2kbps°fl «l*fl*l Average Coding 

Gain 1.07dB°fl 7\si\ ^^4, o]^^- Puncturing^ Repetition^ ^t!: 

i.o]ji ojcf. icj-sj-^ -g- -^^HH ^l]^ FDRTtoe]^ (FDRTS^l), (FDRT^2)7\ 
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nfl-f ^-9_3r ^ik-wr *H o]^r aV^^r New FDRT Algorithm Type 1^*1 
^^-8: ^ 91^-. ^<£°fl IS-2000S1 FDRT&uiel^a- Af-g^V ^-f ^ 

^ ^SJS. ^ O.ldB ^5.2) ^Jisj- o]^-( Coding gain)^ ^l]^s>ji °i -§--§; ^ & 
tf. <£*\ 91^}^°) Sefl°J ^ «ltfl^J sfl H (Asymmetric 

pattern) *fl^l ^^Rr ^€-3^-5. FDRT sflfd 

(Pattern)ofl ^ 0.9-1.0dB^ ^¥ ^H^r t^JW. 

<i03> aJ. 7 ] £ 13-& RC4 SCHCCode Rate R=1/2H1 ^-g-S o-ofl ^oj*]^ 

(Simulation Environment )*HH Q^QA. A ^ CASED , CASE2) , CASE3H] 

^ ^ll-^IM'S ^M^l <& 11>, <S. 12> ^ <S 13>^r ^4. 

<104> ii] 



CASE 1) 

■ Data Rate 15kbps ( Pure info + CRC + Tail bit = 300 bit) 

• L (Encoded size ) = 600 

• M = 2, N (Channel Interleaver Size) = 768, 

• P (Num of Puncturing) = L>M-N = 432 

• D (Puncturing Depth ) = ^ A<)/P J = 2 

• Puncturing Pattern 
—HlJEcfl^- : 15 kbps signal (Puncturing symbol 7])^ -g-^). 
— »Puncturing Pattern 

15KBER_SEC, 15KFER_SEC: NEW Algorithm Type l^-g- 

if (k%3==0 II k%37==0) then puncturing 
1 RKRF.R TS3000 , 1 RKFF.R T^OOO: 7l4^°] pnnrtnring patfPrnAl-g- 

<105> 
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IS. 12] 



CASE 2) 




■ Data Rate 17.5kbps ( Pure info + CRC 


+ Tail bit = 350 bit) 


• L (Encoded size )= 700 




• M = 2, N (Channel Interleaver Size) = 


768, 


• P (Num of Puncturing) = L>M-N = 632 




• D (Puncturing Depth ) = L C^* W p J 


= 2 


• A^^\ Puncturing pattern 





<ioe> is. 13] 



CASE 3) 




* Data Rate 10kbps ( Pure info + CRC + 


Tail bit = 200 bit) 


* L (Encoded size ) = 400 




• M = 2, N (Channel Interleaver Size) = 


768, 


- P (Num of Puncturing) = L>M-N = 32 




•D (Puncturing Depth ) = <^ x ^ p \ 


= 25 


• Puncturing pattern >M-8- 





<107> #7l £ 13-i: #5^}^ , RC4 Al^eflol^^3]-c ^ £ 12 d\] ^X\Q a>^ £o] 

<y*V ^AA ^^^-i: t 91^-. ^7) £. 13°\] ^ J£^-°l ^<*IH ^91^ FDRT^ 
°1 7|^£] IS-2000^ FDRT^^! °fl «f 0.8dB°lH 0.9dB^ Eb/No < : >}^■^■ ^f^JL 

<ios> n}#°-S *V7>^1 3£ 10kbps ^ °1 ^ 71^5^ FDRT°^31E)# 

°1 <S 7><t] *)Htb Average Coding Gain 2.83dB^l 7]$] e^Kn. ojc)-. ol *V 
10kbps°] ^-9- D7> ^^S. ^^s]7l nfl^-oil oj-a-1 ^AltV D# ^l^Rr ij-^H 

(LM/P-D)^ *>ols oi^fl lHSSr*l ^71 nfl^.o]uf. rtf^ o]^ 

-& ^<HH all ^ ^olH (LM/P-D)^ ^>o]§ 2.^ -He}*flo) 
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Data Rate 10kbps ( Pure info + CRC + Tail bit = 200 bit) 

• L (Encoded size ) = 800 

• M = 2, N (Channel Inter leaver Size) = 1536, 

• P (Num of Puncturing) = LM-N = 64 

• D (Puncturing Depth ) = L A4)/P J = I 1600/64 J = I 25 J = 25 

• 7] ^9] Puncturing pattern A l~§- 



<no> *V3g a- >t^S] aJ-^| *V ^ofl^ ^H<?1 ^A] 6\)c\) ^.«fl ^^r$i-°i4, ^ ^ v 
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[3t^ 1] 

-f-AlA^ejlo^ o]Ei^Bl 371 t}^ *3LO] ^^^r #^SRr A^o] 
*■] «<HH 91°]*], 

*13 SEfl^S] #7l -^Jl<H #.«-§- 2\°]5L #71 <?]Ei&N 371J1C1- £3. 

#71 JfJi°l #M-^ #71 sell^ifl^l^ $<3*»|1 ^-^>fe ^M-i- €^ 

#71 tiJ-^-sl J=LJroi ^M-^ #71 ^4^1 451- 3^4, 
#71 JjLJroJ ^ ^Ei^^l^ ^|«n #3*Kr i 

#th§" ^iL^ ^ #71 7}^}o]B] 

2] 

*Hl*IMl &<H*1, #7l ^sflli^r, #7l ^efl^vflsl 431-1:^ Dl ^ D2 3*1 3 4] 
€^*l-7l ^ ^^S. ^*Rr ^J5_JL #71 7}^C-llolEi ^ 

<^7]*] , Dl = r^JWl for P > 0, D2 - sDl+HZL, 

P1 = [LM/DU ; p 2 = p_ P1> s <( I LA4IP1 J _ D/DIOIJI, 

LM^r #71 *?-3L°] ^oIji, p^ ^-g-^g 431-i-Sl ^ojt].. 
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3] 

^lAl^cHl^ olEl^tH 3.7) 9[ cf^. JjLjg^ 7} SUM 

#71 -a-ir-i- #71 ^sh=- 434, 

#71 « <?]Eiel« 0 l*H #3*Hf 43* S 

^3 £.3. #7l 7>€clM3 ^ « 0 >^. 

4] 

^H^oflAl 3.714 cf^- Jfjro} ^Ir^-i- ^sHr 7>^r-flol 

*1b1 -S3^ =efl°J^^ #7l 3<H5. #7l 3.7]£.t\. 3 
5^ «}^Hr 1^71$!-, 

#7l «>4^ Jf Jro} ^1-1-^ #7l SBfl^vfloflAi ^<£f>}7]} grS.*}±; ^l"!:* ^ 
^ ^3*Rr ^714, 
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5] 

-^-7i sefl<y^si -y!;-i-§: m-^^^ <y^# ^*Rr <gi- ihmsj-, 

D2 -y^-i; uj-E^ifl^l^ ^SRr 3L#*H, 

<^7l^, Dl = r^Wtf'l for P > 0, D2 = sD1+1°1:il, 

P1 = [LM/Dli f p 2 = p- P1> s <( [LM/B2 1 _ 1)/Q1<>] 5L, 

6] 

^7) 9m ^7} ^7} ILZ]\^9] Dl 3*1^ M-BfLfl^l# 

^7} o]«)^7} #71 se^i-flo) D2 ^^2] ^-g-a- LfEH^l* 
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^^71* *Rr ^-7] 7>^DllolEi ^ . 

[3^*8- 7] 

Tfl S-isHz- 41 €^>5^ *m ^3*Kr ^7laf, 

#7] aV^s} -"-Jrc^ ^"71 ^^E^l ^ ^«Hr ^7l<*h 
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[5L 1] 



c[n]- 
[0-1-1] 




[0..N-1] 



[5L 2] 



N 



c[n] 
[0.1-1] 



































S - 




* "T 




k Nu 


I Dota | 



[5- 3] 



110 




>d[n] n 

[0..N-1] 



r[n] 
[0..LM-1] 
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[£ 4] 



(ft) 



r C[n] i 

[0..L-1] 



£W [0..LM-1] 



LM 




N 



CD) 



r f[n] i 
[0..N-1] 
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LM=1200x2=2400 

. ^ 


. 

L=1200 


L=120O 


► 




LM-N 


► 


1 1 




Jl| ■ H ■ ■ I 

1728=2x864 


► 


No Puncturing 
672 

*4 ► 


^ 

Unrepeated 


Repeated 












864 


672 
■M ► 


► 

" N=1536 


► 



Punctured symbol 



• RC3 19.2kbps *\ FDRT S. 15kbps it "fl^ Puncturing pattern. 



[31 6] 



UNREPEATED 



864 



672/2 
= 33£ 



L=1200 > 



EsA 



In- 



1536 



200 



1536 



o | ail o | ah Afo. 
91 




±1 



-210 



= 1200 



(R=1/4) 



T 



-220 



300 
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[51 7] 



LM=1200x2=2400 



L=120O 



2400=2x1200 



Unrepeated/Repeated 



1536 



N=1536 



8] 



cm 



i 



L=1200 




L=1200 



: Punctured symbol 



1536 



200 



jN=1536 



0|5||0|A^ A.ol 

a 1 ggggt 



— 210 



EE 



1200 



(R=1/4) ( -220 
^300 
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[£ 9] 



401 



(N. L. M. P) 



402 



403 - 



(m^LM/Pl,P1=LM/DJ|) 
(D2 = SD1 + 1.P2=P-P1) 
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[S. 10] 



r" 



300 
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